All reactions were performed under an inert atmosphere of dry nitrogen or argon with standard vacuum, Schlenk, and glove-box techniques. Solvents were purified, dried and degassed prior to use by standard procedures. Compound I was synthesized following the reported procedure. 1 CuBr2 was commercially available (Honeywell Riedel-de Haen) and was used without further purification. Solution NMR spectra were recorded on a Bruker Avance 400 spectrometer. The 31 P{ 1 H} MAS NMR spectrum was measured on a Bruker Avance 300. The corresponding ESI-MS spectra were acquired on a ThermoQuest Finnigan MAT TSQ 7000 mass spectrometer, while the elemental analysis was performed on a Vario EL III apparatus.
Experimental Part
All reactions were performed under an inert atmosphere of dry nitrogen or argon with standard vacuum, Schlenk, and glove-box techniques. Solvents were purified, dried and degassed prior to use by standard procedures. Compound I was synthesized following the reported procedure. 1 CuBr2 was commercially available (Honeywell Riedel-de Haen) and was used without further purification. Solution NMR spectra were recorded on a Bruker Avance 400 spectrometer. The 31 P{ 1 H} MAS NMR spectrum was measured on a Bruker Avance 300. The corresponding ESI-MS spectra were acquired on a ThermoQuest
Finnigan MAT TSQ 7000 mass spectrometer, while the elemental analysis was performed on a Vario EL III apparatus.
Synthesis of 1:
In a Schlenk tube I (50 mg, 0.07 mmol) and CuBr2 (31 mg, 0.14 mmol) are dissolved in CH2Cl2 (8 mL) and CH3CN (6 mL). The immediately dark red solution is stirred for one day, before the solvent is completely removed. The red residue is dissolved in pure CH2Cl2 (15 mL), filtered and layered with toluene (10 mL).
After diffusion a small amount of crystals of 1 can be obtained at the bottom of the Schlenk tube. The yield is increased by layering the solvent mixture with Et2O resulting in the crystallization of red rods below the phase boundary. Mostly, also black blocks of the 80-vertex supramolecule II crystallize, sometimes even as a single phase. 2 It turned out that the amount of CH3CN is determining: It is crucial for the formation of 1, however only small amounts (at least less than the amount of CH2Cl2) are needed. Otherwise (without or too much CH3CN) the formation of II is obtained exclusively. Although compounds 1 and II significantly differ in their copper content (molar ratio Cu:I = 4.0 in 1; 1.7 in II) a stoichiometric control of the starting materials was without any influence. Gratifyingly, due to different color and shape of the crystals, 1 and II can be separated mechanically under the microscope. After diffusion the crystals are washed with hexane (5 x 5 mL) and dried in vacuum. 
X-ray Structure Analysis
General Remarks:
Crystals of 1 were taken from a Schlenk flask under a stream of argon and immediately covered with perfluorinated Fomblin® mineral oil to prevent both decomposition and a loss of solvent. The quickly chosen single crystals covered by a drop of the oil were taken to the pre-centered goniometer head with CryoMount® and directly attached to the diffractometer into a stream of cold nitrogen. X-ray diffraction studies faced many challenges, since the crystals decompose rapidly losing solvent molecules and the collection of data at high theta angles required high exposure times.
The data for 1 were collected on an Agilent Technologies SuperNova diffractometer equipped with Atlas S2 CCD detector and an SuperNova CuK source ( = 1.54178 Å) using 0.5 ω scans at 123 K.
Crystallographic data and details of the diffraction experiment are given in Table S1 . The structure of 1 was solved by direct methods with SHELX97 3 and refined by full-matrix least-squares method against F  2 in anisotropic approximation using the multiprocessor and variable memory version SHELXL2013 with an increased to 5000 maximum number of full-matrix parameters. The structure was refined as an inversion twin with twin batches 0.515(5)/0.485(5). The non-hydrogen atoms were refined anisotropically if their occupancies exceeded 0.1 for heavy atoms (Cu, Br) or 0.8 for light atoms (C, N), while the hydrogen atoms were refined riding on pivot atoms. The enlarged displacement parameters for Cu and Br atoms indicated partial occupancies for several CuxBry fragments. The disorder of the heavy part was refined as follows: The occupancies were refined with equated to average displacement parameters for the heavy atoms in the structure, Uiso=0.035. The occupancies were fixed at the resulting values and the refinement of the displacement parameters was performed. Many phenyl rings of the Cp Bn ligands are disordered via rotation around the CH2-Ph bond over at least two positions and therefore were refined with restraint geometry. One entire Cp Bn ligand is disordered over two positions. Sometimes it was necessary to restrain also displacement parameters of the rotating Ph fragments as a result of unresolved disorder. CH2Cl2 molecules. There are cavities in the structure accessible for solvent molecules, however no residual electron density that can be attributed to some solvent molecule with reasonable geometry was found.
The packing motif for the supramolecules was calculated with TOPOSPro ( Figure S1 ). 4 A CIF file with comprehensive information on the details of the diffraction experiment and full tables of bond lengths and angles for 1 are deposited in Cambridge Crystallographic Data Centre under the deposition code CCDC-1408067. 
Packing of the supramolecule 1
Figure S1: Face-centered cubic packing of the 'rugby-ball' supramolecules.
Disorder of the heavy atoms of the supramolecule 1 a) The disorder of the central part
The disorder of the central part is explained as a disorder between different orientations of the Cu2 dimers with a probability of 0.75/0.25 (Fig. S1 ). There are four symmetrically related fragments involving Cu(1c)-Cu(2c) (0.75) and Cu(1d)-Cu(2d ) that means that in three fragments position C and in one fragment position D realizes. In case of the dimer D the Cu(2d) atom coordinates three, not four, neighboring atoms. This, as well as the choice to be coordinated by two or three cyclo-P5 ligands (1 and 2, or 1-3) , can be a driving force for the disorder.
In addition very minor disorder is found for Cu(7), which appears with a 0.95/0.05 probability (Fig. S1b) . The major position, denoted as Cu(7), are coordinated by the cyclo-P5 ligand 3 in a  2 -mode. The alternative minor positions Cu(7a) and Cu(7b) are coordinated by cyclo-P5 ligands 3 and 4 in a  2 -or mode, respectively. Cu(7b) also possesses triangular coordination environment.
b) The disorder of the capping groups
The disorder of the capping groups is much more complicated and related with the disorder by symmetry as well as positional disorder. The symmetry of the supramolecule is lower than its site symmetry (position 222 or D2), and the caps on the different ends of the molecule are different and therefore overlap. The second reason is an ability of Cu + to have either a tetrahedral or trigonal environment, to form Cu2 dimers, and to coordinate halogen atoms forming various architectures. Possible variants for the ordered cap are shown in Figure S3 . Possible structure of the ordered cap in the supramolecule. 
NMR Spectroscopic investigations

